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Abstract The Yinachang Fe-Cu-REE ore deposit is hosted in the Paleoproterozoic Yinachang Formation of the Lower Kunyang
Group in the Kangdian iron-copper metallogenic provincell SW China. The main minerals in the Yinachang ore bodies consist of
chalcopyritel] magnetite[] quartz and calcite. As the host rocks of the deposit had experienced intensively alternation and
metamorphismUJthe age and origin of the Yinachang deposit are still a matter of hot debate. U-Pb ages of detrital zircons from the
volcanic tuff and breccia in the Yinachang Formation have been used to identify the provenance and evaluate the age of the Yinachang
Formation of the Lower Kunyang Group. Most analyzed zircon grains show oscillatory zoning and have high Th/U ratios 0> 0.4 00
suggesting that they were mainly derived from igneous rocks. A total amounts of about 200 detrital zircons exhibit U-Pb age populations
at 1.75 ~ 1. 88Gad1. 90 ~2. 00Gad2. 02 ~2. 20Ga and 2. 30 ~2. 40GaOwith the oldest *” Pb/**Pb age of ~3.0Ga and the youngest
age of ca. 1750Ma. The dating results provide a maximum deposition age of ca. 1. 7Ga for the Yinachang Formation[Jand suggest the
possible existence of older basement. Rhenium-osmium dating for six chalcopyrite samples from the Yinachang Fe-Cu-REE deposit was
conducted to constrain the timing of sulfide mineralization. Direct Re-Os dating for chalcopyrite of ore minerals yields an isochron age of
1690 £99Ma MSWD =9. 00 and a weighted mean of 1685 +37Ma CMSWD =3. 00respectivelyindicating the main ore-forming age
of about 1. 7Ga. In additionlthe major ore types exhibit significantly positive Eu anomaly and LREE enrichment[ similar to those of
modern submarine hydrothermal fluids. The above dating results reveal that the ore-forming age of the deposit is nearly
contemporaneous with the deposition timing of the Yinachang FormationUand the characteristics of fluid deduced from REE indicate that
the ore formation was related to submarine hydrothermal fluids activity. It is therefore suggested that the Yinachang Fe-Cu-REE deposit
is a volcanic exhalation-hydrothermal sedimentary deposit. Several recent studies showed the occurrence of relatively widespread
magmatism at ca. 1.7Ga and large numbers of synchronous Fe-Cu deposits[] suggesting that the magmatism is probably the crucial
factor for the formation of deposits in this region. FurthermoreUthe Fe-Cu deposits in the Kangdian region may be related to the break-
up of the Columbia supercontinent at about 1. 7Ga.

Key words Fe-Cu-REE ore depositl]Zircon U-Pb datingld Chalcopyrite Re-Os datingl]REE geochemistryd Yinachang[] Yunnan
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Table 2 Re-Os isotope compositions for chalcopyrite from the Yinachang deposit
87 Re 18705 Re 00 Os oooo
ooo oo 1 1 1
Ox107°0 ° Ox107°0 Ox10°°0 ° O0x107°0 ° Mal °
YNC1006 562. 306 16. 269 16. 881 0.314 898. 253 25.989 0.023 0. 006 1732 23
10YNC40 161. 659 2. 145 4.455 0. 061 258.242 3.426 0.017 0. 001 1638 22
YNC1010 4.615 0.108 0.118 0. 003 7.373 0.172 0. 003 0. 000 1719 20
ooo
10YNC-32 12. 859 0. 300 0. 366 0. 004 20. 541 0. 480 0. 004 0. 000 1690 20
10YNC41 246. 010 30. 390 6. 836 0.079 392.988 48. 547 0. 005 0. 001 1651 19
YNC1112 4.388 0. 149 0.073 0. 005 7.010 0.239 0. 002 0. 000 1687 19
oooooOoooooooogo
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